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Abstract 



PURPOSE:To improve abrasive resistance without impairing printing quality by a method wherein the 
title thick film type thermal head is composed of a first overcoat layer to be formed by using a thick film 
technique and a second overcoat layer to be formed by using a thin film technique thereon. 
CONSTITUTIONS individual electrode 4 and a common electrode 5 are formed on an underglaze 
layer 3, and a thermal resistor 6 is formed on the individual electrode 4 and the common electrode 5. 
Glass paste is printed on the thermal resistor 6 to form a first overcoat layer 7a by burning. A second 
overcoat layer 7b composed of sialon, Ta205, SiC, etc., is formed on a surface of the overcoat layer 7a 
by a thin film technique such as sputtering, vacuum evaporation, etc. The glass paste of the overcoat 
layer 7a is burnt at a temperature sufficiently lower than a transition point of the underglaze layer 3. 
Since the overcoat layer 7b is formed on a smooth surface of the overcoat layer 7a, it is also smooth 
and exerts a small influence on printing quality. Further, since high hard materials are used, its abrasion 
resistance can be improved. 
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JP Kokai Hei 2-292058 

1. Title of the Invention 

Thick Film Type Thermal Head 

2 . Claims 

(1) A thick film type thermal head which comprises an 
under-glaze layer formed on an insulative substrate, a 
heat-generating resistor and an electrode means for energizing 
said heat generating resistor which are formed on said 
under-glaze layer, and an overcoating layer for covering said 
heat-generating resistor , 

wherein said overcoating layer further comprises a first 
overcoating layer formed by a thick film forming technique, and 
a second overcoating layer formed on said first overcoating 
layer through employment of a thin film forming technique. 

3. Detailed Description of the Invention 

(a) Technical Field of the Invention 

The present invention relates to an improvement of 
resistance against abrasion and wear of a thick film type 
thermal head. 

(b) Prior Art 

Conventionally, there has been known a thick film type 
thermal head as shown in Fig. 3. 12 is an insulative substrate 
made of alumina ceramics and the like, and an under-glaze layer 
13 made of amorphous glass is printed and baked on its surface. 
Onto the under-glaze layer 13, an electrode 14 is formed. And 
in a manner to overlap said electrode 14, a heat-generating 
resistor 16 is printed and baked. Moreover, on the 
heat-generating resistor 16, a glass paste is printed and baked 
to form an overcoating layer 17. It is to be noted here that 
the above overcoating layer 17 has an effect to prolong the 
printing life of a thermal head 11 by improving abrasion 
resistance of said thermal head 11 with respect to a 
thermosensitive paper and a transfer ribbon. 
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(c) Subject which the Invention is to Solve 

In the conventional thermal head 11 as described so far, 
owing to the arrangement that the under-glaze layer 13 is formed 
prior to the overcoating layer 17, baking temperature at the 
baking process of said overcoating layer 17 is required to be 
set lower than a softening point of the under-glaze layer 13. 

On the other hand, the relation between optimum baking 
temperature and the glass harness after the baking is shown in 
Fig. 4 (a) . There is a tendency that the hardness is reduced 
as the baking temperature is lowered, and from the viewpoint 
of maintaining a sufficient hardness of the overcoating layer, 
it is necessary to bake the glass paste for the overcoating layer 
at as high a temperature as possible within a range not exceeding 
the softening point of the amorphous glass for the under-glaze 
layer. 

Additionally, the relation between the baking 
temperature of the glass paste for the overcoating layer and 
pin hole density is shown in Fig. 4(b) . It is understood from 
the result that the glass paste for the overcoating layer is 
required to be baked at high temperature as far as possible 
within the range not exceeding the softening point of the 
amorphous glass for the under-glaze layer 13 also for realizing 
reduction of pin holes. 

However, at the present stage, there has not been proposed 
as yet, any superior glass paste for the overcoating layer which 
is capable of being baked at as high a temperature as practicable 
with respect to the softening point of the amorphous glass for 
the under-glaze layer 13 and simultaneously, can provide 
sufficient hardness and low pin hole density for the thermal 
head. 

As one of the measures to solve the problems as described 
above, it is intended to raise the hardness by mixing a filler, 
for example, of fine particles of alumina (A1 2 0 3 ) , into the glass 
paste for the overcoating layer, but there is a possibility that 
mixing of a large amount of the filler deteriorates smoothness 
on the surface of the overcoating layer 17 for consequent 
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reduction of the printing quality. 

Table 1 given below shows characteristics of three kinds 
of glass pastes A, B and C for the overcoating layer currently 
in use. It is to be noted here that in the above case, the 
softening point of the amorphous glass for the under-glaze layer 
13 is at 950 DEG C, and the transition point thereof is at 690 
DEG C. 



Table 1 





A 


B 


C 


Softening point 


750 DEG C 


750 DEG C 


550 DEG C 


Filler amount (A1 2 0 3 ) 


Small 


Large 


None 


Surface roughness 


Good 


Bad 


Superior 


Hardness 


Medium 


High 


Low 


Pin hole 


Good 


Bad 


Superior 



The glass paste C having a low softening point, with no 
addition of the filler is superior in the aspect of the surface 
roughness , but low in the hardness . In the glass paste A having 
a high softening point and added with a small amount of the filler , 
each of the surface roughness, pin hole density and hardness 
is generally acceptable somehow. On the contrary, although the 
glass paste B having a high softening point and added with a 
large amount of the filler is superior in the aspect of hardness , 
it is inferior from the viewpoints of the surface roughness and 
pin hole density. Thus, even when any of the glass pastes A, 
B and C is employed, it is difficult to obtain the overcoating 
layer fully satisfactory. 

The present invention was made in view of the 
above-mentioned state of the art, and has its object for 
providing a thick film type thermal head in which resistance 
against abrasion thereof has been improved without 
deteriorating its printing quality, 
(d) Means for Solving the Problems 

The constitution of the thermal head according to the 
present invention is, by using Fig.l corresponding to one 
preferred example of the invention for explanation, an 



under-glaze layer 3 is formed onto an insulative substrate 2, 
a heat-generating resistor 6 and an electrode means 4 for 
energizing said heat-generating resistor 6 are formed on said 
under-glaze layer, and an overcoating layer 7 is formed for 
covering said heat-generating resistor 6 , the overcoating layer 
7 further includes a first overcoating layer 7a, and a second 
overcoating layer 7b formed on said first overcoating layer 7a. 

(e) Operations 

In the thick film type thermal head according to the 
present invention, since the hardness is maintained by the 
second overcoating layer 7b, the glass itself constituting the 
first overcoating layer 7a may be rather low in its harness. 
Therefore, it becomes unnecessary to mix the filler in the glass 
paste for the overcoating layer, thereby to prevent 
deterioration of the surface smoothness by the mixing of the 
filler. Moreover, owing to the fact that the surface of the 
first overcoating layer 7a is made smooth as described above, 
the surface itself of the second overcoating layer 7b to be 
formed thereon as a thin film also becomes smooth, and thus, 
there is no possibility that the printing quality is spoiled. 

(f) Examples 

One preferred example of the present invention will be 
described hereinbelow based on Fig.l and Fig. 2. 

Fig.l is a longitudinal sectional view showing a 
principal part of the thermal head according to the example. 

2 is an insulative substrate made of aluminum ceramic and 
the like. Onto the insulative substrate 2, an amorphous glass 
(for example, transition point is at 690 DEG C, and softening 
point is at 950 DEG C) paste is printed for subsequent baking 
to form an under-glaze layer 3 . 

Onto the under-glaze layer 3, separate electrodes 4 and 
common electrodes 5 are formed by printing (see also Fig. 2) . 
The separate electrodes 4 and common electrodes 5 are arranged 
to be located alternately adjacent to each other. A 
heat-generating resistor 6 is formed on the separate electrodes 
4 and common electrodes 5, and the position held between the 



common electrodes 5 corresponds to one dot. 

Onto the heat-generating resistor 6, the glass paste is 
printed for subseguent baking to form a first overcoating layer 
7a. On the surface of the overcoating layer 7a, the second 
overcoating layer 7b made of sialon, Ta 2 0 5 , SiC and the like 
is further formed by thick film forming technique such as 
sputtering and vacuum deposition. 

The glass paste for the first overcoating layer 7a is 
subjected to baking at a temperature sufficiently lower than 
a transition point of the above-mentioned under-glaze layer 3. 
In this case, although its hardness is, of course, lowered, this 
presents no particular problem, since the layer which directly 
contacts the heat-sensitive paper, transfer ribbon, etc., is 
the second overcoating layer 7b. Owing to the fact that the 
second overcoating 7b is to be formed on the surface of the smooth 
first overcoating layer 7a, said layer 7b is also smooth, with 
a small influence on the printing quality, while the material 
of high hardness employed therefor improves the abrasion 
resistance thereof as compared with that in the conventional 
arrangements. It is to be noted here that the reason why the 
second overcoating layer 7b is not directly formed on the heat 
generating resistor 6 is to avoid deterioration in the printing 
quality due to formation of undulation on the surface of the 
heat-generating resistor 6 as it is, upon direct formation of 
said layer 7b on said resistor 6. 
(g) Effect of the Invention 

As is clear from the foregoing description, in the thick 
film type thermal head according to the present invention, since 
the overcoating layer is constituted by the first overcoating 
layer formed by thick film forming technique, and the second 
overcoating layer formed on the first overcoating layer through 
employment of the thin film forming technique, the resistance 
against abrasion and wear has been advantageously improved 
without 'deteriorating the printing quality. 



4. Brief Description of the Drawings 
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Fig.l is a longitudinal sectional view showing a 
principal part of the thermal head according to one preferred 
example of the present invention, Fig. 2 is a diagram for 
explaining an electrode pattern of the thermal head of Fig. 1, 
Fig. 3 is a longitudinal sectional view showing a principal part 
of the conventional thermal head, Fig. 4 (a) is a graphical 
diagram showing the relation between baking temperature and 
hardness for the glass paste, and Fig. 4(b) is a graphical 
diagram showing the relation between baking temperature and pin 
hole density for the glass paste. 

2: insulative substrate 3: under-glaze layer 

4: separate electrodes 5: common electrodes 

6: heat-generating resistor 
7a: first overcoating layer 
7b: second overcoating layer 



Fig. 1 
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Fig. 2 
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Fig. 3 
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